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DETAILED ACTION 

1 . The rejection as set forth in the office action mailed on 10/05/2006 is withdrawn 
in view of the prior art of record. 

2. Claims 1, 2, 4-8, 10-12 and 17-24 are pending in the application. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1 , 2, 5-8, 10, 1 1 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Thakur (U.S. 6,589,877 B1 ). 

In reference to claims 1, 7 and 24, Thakur (Fig.1) teaches a method of cleaning a 
substrate including the steps of providing a semiconductor substrate (column 1, lines 35 
- 38); performing an oxide growth (Fig.1 , 22D) and vapor cleaning process (Fig.1, 22F) 
including growing an oxide layer over a substrate to consume defects in a surface 
region of the substrate, wherein said oxide is formed by rapid thermal oxidation and has 
a thickness of at least generally 10 angstroms (column 4, lines 31 - 34), and in a 
preferred embodiment of the invention, the oxide has a thickness 30 to 40 angstroms 
(column 4, lines 45 - 50); and performing a vapor cleaning step (Fig.1, 22F) on the 
substrate, etching away the grown oxide layer to remove at least some of said 
consumed defects from the substrate and reveal a subsurface of said substrate (column 
4, line 66 - column 5, line 17), wherein any number of oxidation steps and cleaning 
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steps are performed as needed (column 8, lines 1 - 20). Therefore, Thakur is open to 
form a second oxide layer after etching the first oxide and repeatedly growing additional 
oxide layers to consume additional defects. 

Thakur fails to expressly teach a preferred embodiment having a thickness of 
generally 10 Angstroms. Although not taught as a preferred embodiment, Thakur 
teaches this embodiment nonetheless and disclosed examples and preferred 
embodiments do not constitute a teaching away from a broader disclosure or 
nonpreferred embodiments In re Susi, 440 F.2d 442, 169 USPQ 423 (CCPA 1971). 
Furthermore, "[t]he prior art's mere disclosure of more than one alternative does not 
constitute a teaching away from any of these alternatives because such disclosure does 
not criticize, discredit, or otherwise discourage the solution claimed...." In re Fulton, 391 
F.3d 1195, 1201, 73 USPQ2d 1141, 1146 (Fed. Cir. 2004). See MPEP2123, I and II. 
To further clarify, a prior art opinion that a claimed invention is not preferred for a 
particular limited purpose, does not preclude utility of the invention for that or another 
purpose, or even preferability of the invention for another purpose. 

Still, Thakur fails to expressly disclose wherein the thickness of the oxide layer is 
less than 15 Angstroms. However, in the case where the claimed ranges "overlap or lie 
inside ranges disclosed by the prior art" a prima facie case of obviousness exists. 
MPEP 2144.05. Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to use the thickness disclosed in Thakur to arrive at 
the claimed invention. 
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Furtherstill, Thakur fails to expressly disclose monitoring said surface region of 
the substrate and repeatedly growing an additional ultra-thin oxide layer to consume 
additional defects and etching the additional oxide layer to remove the consumed 
additional defects based on said monitoring of said surface region. However, it is 
inherent that there has to be an inspection step to detect level of contaminants on a 
substrate in order to continue or stopping said growing and etching steps until all of the 
contaminant or substrate surface damage has been removed. 

In reference to claim 2, Thakur fails to expressly disclose wherein the thickness 
of the oxide layer is between approximately 5 Angstroms and 10 Angstroms. However, 
in the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior 
art" a prima facie case of obviousness exists. MPEP 2144.05. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use 
the thickness disclosed in Thakur to arrive at the claimed invention. 

In reference to claims 5 and 6, Thakur teaches wherein the substrate comprises 
silicon (column 1 , lines 35 - 38). 

In reference to claims 8, 10 and 1 1 , Thakur teaches wherein said vapor cleaning 
process is a dry vapor etching process comprising an HF vapor clean (Thakur, column 
3, lines 54 - 58). 

5. Claims 4 and 17-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Thakur ('877) as applied to claims 1 , 2, 5-8, 1 0, 1 1 and 24 above, and further in 
view of Park et al. (A study on modified silicon surface after CHF 3 C/C 2 F 6 reactive ion 
etching, hereinafter Park). 
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In reference to claim 4, Thakur substantially teach all aspects of the invention but 
fail to disclose wherein said monitoring comprises using high-resolution transmission 
electron microscopy (HRTEM) data. However, Park teaches a monitoring method to 
detect level of contaminants on a substrate, wherein said monitoring includes HRTEM 
(Abstract). It would have been within the scope of one of ordinary skill in the art to 
combine the teachings of Thakur and Park to enable monitoring the reduction of 
contaminants in the substrate of Thakur according to the teachings of Park because one 
of ordinary skill in the art at the tie the invention was made would have been motivated 
to look to alternative suitable methods of monitoring the substrate of Thakur and art 
recognized suitability for an intended purpose has been recognized to be motivation to 
combine. MPEP 2144.07. 

In reference to claims 17-20, the combined teachings of Thakur and Park 
inherently teach wherein said monitoring includes imaging the surface of the substrate 
after removal of one of said ultra-thin oxide layers using HRTEM data. Further support 
can be found in Wolf (Semiconductor Processing for the VLSI Era, Volume 1 : Process 
technology, pages 586, 587 and 597-599) and Herbots et al., U.S. 6,613,677 (Figs.6A- 
6B and column 19, lines 15-40) and furthermore, since the same monitoring is used, 
the same data results would be obtained. 

6. Claim 1 2 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Thakur 
('877) as applied to claims 1,2, 5-8, 10, 11 and 24 above, and further in view of Wolf et 
al. (Silicon Processing for the VLSI Era, Volume 1: Process Technology, hereinafter 
Wolf). 
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Thakur substantially teaches all aspects of the invention but fails to further 
disclose processing a plurality of substrate including said substrate, wherein each of 
said growing steps of said growing steps and each of said etching steps is performed on 
each of said plurality of substrates. However, Wolf teaches conventional methods of 
performing oxidation (Wolf, pages 230 - 234) and etching (Wolf, pages 568 - 574) 
steps on a substrate, wherein said,oxidation and etching steps are performed on 
multiple substrates. It would have been within the scope of one of ordinary skill in the 
art to combine the teachings of Thakur and Wolf to enable the multiple oxidation and 
etching steps of Thakur according to the teachings of Wolf because one of ordinary skill 
in the art at the time the invention was made would have been motivated to look to 
alternative suitable methods of performing the disclosed multiple oxidation and etching 
steps of Thakur and art recognized suitability for an intended purpose has been 
recognized to be motivation to combine. MPEP 2144.07. 

7. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Thakur 
('877) as applied to claims 1 , 2, 5-8, 10, 1 1 and 24 above, and further in view of Maydan 
et al. (U.S. 2004/0121605 A1 , hereinafter Maydan). 

Thakur substantially teaches all aspects of the invention but fails to disclose 
wherein the semiconductor substrate comprises silicon germanium. However, Maydan 
teaches a method of cleaning substrates including forming an oxide layer on a surface 
of a substrate, followed by removing said oxide, wherein said substrate comprises a 
material selected from the group including silicon and silicon germanium (Maydan, 
[0047]). 
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It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Thakur and Maydan to enable using a substrate in Thakur according to 
the teachings of Maydan et al. because one of ordinary skill in the art at the time the 
invention was made would have been motivated to look to alternative suitable methods 
of using the disclosed substrate in Thakur and art recognized suitability for an intended 
purpose has been recognized to be motivation to combine. MPEP 2144.07. 
8. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Thakur 
(877 B1)and Maydan ('605 A1)as applied to claims 1,2, 5-8, 10, 11, 21 and 24 above, 
and further in view of Callegari et al. (U.S. 6,573,197 B2, hereinafter Callegari). 

The combined teachings of Thakur and Maydan teach forming said oxide layer 
using an RTO process (Thakur, column 2, line 39 - column 5, line 58 and column 8, 
lines 1 - 20). The combination of Thakur, and Maydan fail to disclose growing said 
oxide layer using a plasma assisted process. However, Callegari in a related method to 
form oxide layers on a silicon or silicon germanium substrate, teaches forming oxide 
layers of 10A or less using, for example, RTO or direct plasma oxidation process 
(Callegari, column 3, lines 60 - 65 and column 4, lines 23 - 34). It would have been 
within the scope of one of ordinary skill in the art to combine the teachings of Thakur 
and Maydan with Callegari to enable the oxidation step of Thakur and Maydan to be 
performed according to the teachings of Callegari because one of ordinary skill in the art 
at the time the invention was made would have been motivated to look to alternative 
suitable methods of performing the disclosed oxidation step of Thakur and Maydan and 
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art recognized suitability for an intended purpose has been recognized to be motivation 
to combine. MPEP 2144.07. 

9. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Thakur 
('877), Maydan ('605 A1) and Callegari ('197) as applied to claims 1, 2, 5-8, 10, 11, 21, 
22 and 24 above, and further in view of Wolf. 

The combined teachings of Thakur, Maydan and Callegari teach wherein said 
growing of said oxide layer comprises a plasma assisted process (Callegari, column 3, 
lines 60 - 65 and column 4, lines 23 - 34), but fail to disclose wherein said etching 
comprises a plasma assisted process. However, Wolf teaches conventional etching 
steps including using a plasma process to etch oxide layers (Wolf, page 544, second 
paragraph). It would have been within the scope of one of ordinary skill in the art to 
combine the teachings of Thakur, Maydan and Callegari with Wolf to enable the etching 
step of Thakur, Maydan and Callegari to be performed according to the teachings of 
Wolf because one of ordinary skill in the art at the time the invention was made would 
have been motivated to look to alternative suitable methods of performing the disclosed 
etching step of Thakur, Maydan and Callegari and art recognized suitability for an 
intended purpose has been recognized to be motivation to combine. MPEP 2144.07. 

Response to Arguments 

1 0. Applicant's arguments filed 01/24/2007 have been fully considered but they are 
not persuasive. 

Applicants argue, "...there is no indication in Thakur that the total oxide thickness 
to be grown and removed is less than 15A as clearly stated in claim 1 In response 
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to this argument, as stated hereinabove, Thakur teaches wherein the grown oxide is 
formed by rapid thermal oxidation and has a thickness of at least generally 10 
angstroms (column 4, lines 31 - 34), and in a preferred embodiment of the invention, 
the oxide has a thickness 30 to 40 angstroms (column 4, lines 45 - 50). Thakur also 
teaches performing a vapor cleaning step (Fig.1, 22F) on the substrate, etching away 
the grown oxide layer to remove at least some of said consumed defects from the 
substrate and reveal a subsurface of said substrate (column 4, line 66 - column 5, line 
17), wherein any number of oxidation steps and cleaning steps are performed as 
needed (column 8, lines 1 - 20). Although Thakur does not teach growing an oxide 
layer having a thickness of 10A as a preferred embodiment, Thakur teaches this 
embodiment nonetheless and disclosed examples and preferred embodiments do not 
constitute a teaching away from a broader disclosure or nonpreferred embodiments In 
re Susi, 440 F.2d 442, 169 USPQ 423 (CCPA 1971). Furthermore, "[t]he prior art's 
mere disclosure of more than one alternative does not constitute a teaching away from 
any of these alternatives because such disclosure does not criticize, discredit, or 
otherwise discourage the solution claimed...." In re Fulton, 391 F.3d 1195, 1201, 
73 USPQ2d 1141, 1146 (Fed. Cir. 2004). See MPEP 2123, 1 and II. To further clarify, a 
prior art opinion that a claimed invention is not preferred for a particular limited purpose, 
does not preclude utility of the invention for that or another purpose, or even 
preferability of the invention for another purpose. Therefore, Thakur teaches on the 
argued limitation. 
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Applicants further argue, "...One does not have to monitor the surface region of a 
substrate to obtain historical data on a process step. For example, the historical data 
may be based on the electrical characteristics of an end device. Moreover, the Office 
Action analyzes the monitoring step completely out of context. Applicants' Claim 1 does 
not recite just any monitoring of any substrate to obtain data. Rather the claim recites 
monitoring a surface region of the substrate that the ultra thin oxide is repeatedly grown 
on and removed from to remove defects. The monitoring determines the number of 
repeated growth/removal steps. This particular monitoring does not necessarily result 
from the cited references and is therefore not inherent. Thus, Applicants 1 monitoring 
step provides an additional basis for patentability of Claim 1 over the cited 
references...". In response to this argument, Thakur teaches performing any number of 
oxidation steps and cleaning steps are performed as needed (Thakur, column 8, lines 1 
- 20). That is inherently a disclosure of determining the level of contaminants at the 
surface, or monitoring the surface, at least between steps, to determine if additional 
oxidation steps are needed. Performing electrical testing of the surface is 
encompassed by "monitoring the surface" because such a test would keep track of the 
surface quality at each step. It is noted that one time monitoring is intended to be 
encompassed by the term [instant 0054]. Therefor the instant claims encompass at 
least the process of obtaining the historical data used to design process regimen for 
future wafers. 
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Conclusion 



1 1 . Applicants are encouraged, where appropriate, to check Patent Application 
Information Retrieval (PAIR) (http://portal.uspto.gov/external/portal/pair) which provides 
applicants direct secure access to their own patent application status information, as 
well as to general patent information publicly available. 

1 2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Julio J. Maldonado whose telephone number 
is (571) 272-1864. The examiner can normally be reached on Monday through Friday. 

13. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith, can be reached on (571) 272-1907. The fax number for this 
group is 571-273-8300. Updates can be found at 
http://www.uspto.gov/web/info/2800.htm. 
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Patent Examiner 
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George Pourson 
Primary Examiner 



